Synthesis of melon-based carbon nitrides: Typically, melon-based carbon nitrides were synthesized by thermal condensation of precursors including dicyandiamide, melamine and urea at elevated temperatures (823 K). In detail, 3 g of dicyandiamide or melamine, or 10 g of urea were placed into a crucible with a cover, which was then transferred into an oven under nitrogen flow (5 L min -1 ) for the thermal polymerization at 823 K for 4 hours with a heating rate of 2.3 K min -1 . The final solid powders were then collected after the temperature naturally cooled down to the room temperature.
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described above. For instance, for the synthesis of optimized NaK-PHI-A, 3 g of 5amino-tetrazole and 10 mg of adenine were mixed with 2.8 g NaCl and 3.2 g KCl by ball milling for 5 minutes at a frequency of 25 / s to generate a homogeneous solid mixture. Afterwards, the solid mixture was transferred to a crucible with cover and then thermal heated at 823 K for 4 hours with a heating rate of 2.3 K/min under nitrogen atmosphere. The as-prepared solid was then thoroughly washed with DI water for several times and ethanol for one time. The final product was collected after totally drying in a vacuum oven overnight and it was denoted as NaK-PHI-A for simplify.
Characterizations:
Powder X-ray diffraction (XRD) patterns were recorded with a Bruker D8 Advance instrument with Cu Kα radiation. Fourier transform infrared (FT-IR) spectra were recorded with a Thermo Scientific Nicolet iS5 FT-IR spectra meter. Optical properties of the powders were examined by a Shimadizu UV 2600 instrument. Scanning electron microscopy (SEM) images were performed on JSM-7500F (JEOL). The TEM is a double-corrected Jeol ARM200F, equipped with a cold field emission gun. The acceleration voltage was set to 200kV and the emission was put to 10μA. Electron energy loss spectra (EELS) are equipped with a Gatan GIF Quantum for energy-loss measurements. Room temperature Photoluminescence (PL) spectra and transient PL lifetime and room temperature (298 K) and low temperature (77 K) were monitored at a Perkin Elmer Luminescence Spectrometer (LS 50 B) with excitation wavelength of 350 nm. The surface area of the samples was examined by the low-temperature N2 adsorption-desorption method with Quantachrome Quadrasorb SI porosimeter and calculated by Brunauer-Emmett-Teller (BET) model. The X-ray photoelectron spectroscopy (XPS) measurements were performed in an ultrahigh vacuum (UHV) spectrometer equipped with a VSW Class WA hemispherical electron analyzer. A dual anode X-ray source (AlKα, hv=1486.6 eV) was used as incident radiation.
Survey and high resolution spectra were recorded in constant pass energy mode (44 and 22 eV, respectively). The UPS measurements were performed using the He I excitation energy hν=21.23 eV. A bias of 15.32 V was applied, in order to avoid interference of the spectrometer threshold in the spectra. The values of the valence band maximum (VBM) are determined by fitting a straight line into the leading edge.
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Photocatalytic activity tests:
Photocatalytic H 2 and CH 4 evolution was conducted in a sealed system equipped with a pressure detector and GC-MS (TCD and FID detectors) to examine the evolved gases. White LED light (100 W) was used for photocatalytic H 2 evolution evaluation. The used volume of the reactor was 38 mL and the temperature was controlled 298 K by cycle water. Typically, 50 mg of catalysts were dispersed into 38 mL of DI water and ethanol (50 V %) or TEOA (10 V %) mixture, while they were degassed in advance for use with vacuum and sonication, respectively. Pt cocatalysts (0.1 wt. % for ethanol or 3 wt. % for TEOA) were deposited by a typical insitu photo-deposition strategy from H 2 PtCl 6 precursor as described above.
The AQY measurement and wavelength experiment:
The apparent quantum yield (AQY) for H 2 evolution was measured using monochromatic visible light (420±1.0 nm). Depending on the amounts of hydrogen gases produced by the photocatalytic reaction in an average of one hour, and the AQY was calculated as follow:
Where, M is the amount of H 2 molecules (mol), NA is Avogadro constant (6.022×10 23 / mol), h is the Planck constant (6.626×10 -34 J S), c is the speed of light (3×10 8 m/s), S is the irradiation area (cm 2 ), P is the intensity of irradiation light (W/cm 2 ), t is the photoreaction time (s), λ is the wavelength of the monochromatic light (m). 
